2
Temperature-dependent magnetic susceptibility measurements between 1.8 and 300 K were carried out in applied fields of 1000 Oe (below 50 K) and 10000 Oe (above 40K); field-dependent magnetization measurements were carried out at 1.8 K between 0 and 70000 Oe on a Quantum Design MPMS XL7 superconducting quantum interference (SQUID) magnetometer.
EPR spectroscopy
X-band EPR spectra at different temperatures between 5 and 10 K were recorded on a Bruker EMX spectrometer equipped with a continuous flow cryostat. The microwave power was adjusted to values that did not cause saturation of the signals. The complexes were studied in solid state and as a frozen solution in a mixture of toluene and dichloromethane (1:1). Spectra were simulated by using Easyspin. S4
Syntheses
[1]: The ligand H 2 L (711 mg, 4.08 mmol, 2.0 eq) was dissolved in Et 2 O, abs. (13 mL) and cooled to -95°C. Buthyllitium (2.5 M in n-hexane, 2.0 mL, 4.6 eq) was added. To this solution a solution of CoCl 2 (262 mg, 2.04 mmol, 1.0 eq) in THF, abs. (27 mL) was added. The reaction mixture was stirred over night and was allowed to warm to room temperature. The oxidation was accomplished by passing a stream of pure oxygen through the solution for 10 min and stirring the resulting dark-green suspension for 1 h. The solvent was removed in vacuo and the residue was disolved with n-hexane (60 mL). The solution was filtrated trough a cannula. The solvent was removed in vacuo. The resulting green solid was dissolved in CH 2 Cl 2 (10 mL) and layered by MeOH (30 mL) and storred at -20°C for four days. Single crystals could be optained by this method. Yield: 220 mg (15% 
0.443, -0.525 Table S2 . Selected bond lengths (Å) and bond angles (°) of 1•CH 2 Cl 2 . Scheme S1. Proposed mechanism for electrontransfer 1.
Cyclic voltammetry experiment in presence of benzyl bromide
Under nitrogen atmosphere 1 (1.1 mg, 1.48 µmol) was dissolved in degassed THF, 0.1 M Bu4NPF6 solution (5 mL). Benzylbromide solution (0.12 μL, 0.74 μmol, 4 μL THF) was added to the green solution of the complex. After the addition of the benzyl bromide solution a cyclic voltammogram was recorded. The addition was repeated seven times to increase the concentration of benzyl bromide. After every addition a cyclic voltammogram was recorded. 
Scheme S2 Postulated Mechanism for Activation of Benzylbromide or Benzylchloride

Intermediates of the postulated mechanism
The Ligand H 2 L (50 mg, mmol, 2.0 eq) was dissolved in Et 2 O, abs. (5 mL) and cooled to -90°C.
Buthyllitium (2.5 M in n-hexane, 0.2 mL, 4.6 eq) was added. To this solution a solution of CoCl 2 (20 mg, 2.04 mmol, 1.0 eq) in THF, abs. (10 mL) was added. The reaction mixture was stirred over night and was allowed to warm to room temperature. Benzyl chloride was added and the solution was frozen and carried to the ESI-MS. There it was allowed to warm to room temperature, the solution was deconcentrated by addition of THF and a spectrum was taken immediately. 
